programming skills has greatly hindered the application of these R packages. To address this 1 6
1
For input dataset, a read count matrix and a design matrix which presents the relationship 6 2 between samples and conditions were mandatory for an independent analysis. Users were 6 3 encouraged to load feature length file to obtain length-normalized expression values, such as Data quality assessment and quality control are essential steps for expression analysis.
4
Beyond the reads base quality and mapping quality evaluation in raw data preprocessing 7 5
stage, IDEA implements a quality control panel based on reads count distribution in terms of 7 6
genes and samples. In this panel, we provide several normalized methods including TPM,
7
upper quartile (Default), RPKM and "none" to help exploring potential calculating bias from 7 8 different normalization approaches. We also provide three visualization strategies: density 7 9
area plot, bar plot and box plot to help assessing the data quality ( Figure 2B ). 
1
It's also crucial for biologist to verify the known or some housekeeping genes in the experiment.
2
By setting negative and positive control in a "wet" experiment, features with known expression 9 3
patterns can be applied for assessing the quality of sequencing library, such as low expression 9 4
of a gene in knockout library against wild type. IDEA, therefore, provides a bar plot interface to 9 5
help users query the average abundance of a specified gene in each condition, while some 9 6
internal control features can be checked with the help of this function.
7 8
Multiple DE methods integration
9
To allow users with little programming experience to easily perform DE analysis using the 1 0 0 most commonly used R packages, the current implementation of IDEA has integrated DESeq2, identified by each packages ( Figure 2D ) and a Venn diagram demonstrating the distribution 1 1 5
and reliability of the verified features ( Figure 2E ) were developed. Finally, the combined result 1 1 6
was also presented in an interactive table to help exploring the most confidential DE features 1 1 7
( Figure 2F ). and querying genes from input and out data frames by sorts of attributes ( Figure 3A) . Second, reconstructed with JavaScript, CSS and html to optimize the interactive experience of users.
4 4
We also implemented an R package version of IDEA that allows users to run analysis locally annotation, function enrichment and co-expression analysis, will be included into IDEA in the 1 6 0 near future.
6 1
Nowadays, various third-party tools were developed to perform differential expression analysis 1 6 2
[11], while some of them were not implemented in R. In the current version, IDEA only 1 6 3 selected five most popular and efficient R-based tools in the analysis pipeline. For future 1 6 4 development, packages in low computing efficiency will be integrated in R package version as produce diagrams in real time, which makes the analytical process more convenient and 1 7 7
efficient. Taken together, we introduce IDEA as an effective application that can facilitate and 1 7 8
simplify the process of differential expression analysis in high-dimension expression data. 
